We investigate the effect of foreign direct investment (FDI) on economic growth in 130 countries from 1995 to 2008, considering the role of corruption in each country as an absorptive factor. The estimation results indicate that although FDI alone does not promote economic growth, it has a significant effect on economic growth if the interaction term between FDI and corruption is considered. Specifically, FDI has a positive impact on economic growth when corruption is severe, but a negative impact if corruption is below a certain threshold.
Introduction
This paper empirically examines the effect of foreign direct investment (FDI) on economic growth, taking into account the corruption level in each of the 130 countries surveyed. Since the late 1990s, FDI flows among countries have risen dramatically alongside economic globalization (see Figure 1 ). As FDI is thought to be a potential source of economic growth, especially for developing countries, their governments initiate policies to actively attract FDI. As a direct effect, FDI-based capital flows enhance the accumulation of capital in a host country, and as an indirect effect, FDI flows contribute to economic growth in a host country by promoting productivity growth through technology transfer. In addition, FDI is an attractive source of capital because it is not a borrowing fund, so that host countries need not be concerned about debt accumulation.
Expectations to earn profits through market expansion, and to take advantage of relatively low factor prices in host countries, serve as incentives for multinational enterprises (MNEs) to implement FDI. This is particularly the case for FDI flows from developed to developing countries. Endogenous growth theory suggests that knowledge and technology are necessities for improving productivity (e.g. Grossman & Helpman, 1991; Barro & Sala-i-Martin, 2004) . Technology diffusion by FDI improves productivity and, as a result, enhances economic growth in host countries.
However, previous studies, using country-level data, show that FDI alone does not necessarily have a significant impact on economic growth (e.g. Borensztein et al., 1998; Alfaro et al., 2004) . Furthermore, most previous research at the firm level has found that FDI has an insignificant or a small effect on productivity and efficiency. These results are confirmed in the works of Haddad and Harrison (1993) for Morocco, Kokko (1994) for Mexico and Aitken and Harrison (1999) for Venezuela.
Another strand of literature points out that FDI flows have a positive impact on economic growth if a host country possesses an appropriate absorptive capacity. For example, Borensztein et al. (1998) show that FDI promotes economic growth in a country in which human capital is above a certain level. Bengoa and Sanchez-Robles (2003) analyze the case of Latin American countries and indicate that FDI induces economic growth, depending on human capital, economic stability and liberalized markets. Balasubramanyam et al. (1996) confirm that FDI enhances economic growth more strongly in countries with export-oriented trade policies. Alfaro et al. (2004) show that financial development plays an important role as an absorptive factor in host countries, complementing the FDI impact on economic growth. This paper differs from those aforementioned in that it focuses on institutions as an absorptive factor in host countries. 1 Institutional factors include various aspects of a country's social development, such as corruption, democracy and racial and religious diversity. Among these, we focus especially on the role of corruption for several reasons. First, while international organizations such as the World Bank and the Year Figure 1 . FDI net inflows as a share of GDP (World, 1970 (World, -2007 .
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International Monetary Fund (IMF) require an elimination of, or at least a reduction in, corruption in a host country as a condition for financial support or foreign aid, profit-seeking firms engaging in FDI may invest in those countries where regulations are loose or poorly enforced. Second, some countries with high levels of both corruption and FDI inflows also achieve high levels of economic growth. For example, the FDI net inflow into Cambodia in 2007 was 10.38% as a share of gross domestic product (GDP), which is higher than the world average. While Cambodian FDI net inflows were very high, the country is also ranked as one of the most corrupt in the world. With a corruption perception index of 2.0 out of 10 in 2007, Cambodia is ranked 162 among 179 countries by Transparency International, a non-governmental organization that monitors political corruption in international development. However, despite its high corruption level, Cambodia has achieved a remarkable rate of economic growth over the last few years. Its per capita GDP growth rate in 2007 was 8.3%. The achievement of these high growth rates can be attributed to several factors, among which FDI is undoubtedly significant. 2 Therefore, from the above discussion, we test the hypothesis that corruption serves as an important channel through which FDI affects economic growth. To investigate this hypothesis, we use annual data of 130 countries between 1995 and 2008 for estimation. Consistent with Borensztein et al. (1998) and Alfaro et al. (2004) , the estimation results show that FDI alone does not necessarily promote economic growth. However, when its interaction term with corruption is added, we find that FDI inhibits economic growth in countries with low corruption, and promotes economic growth in those with high corruption levels. Therefore, corruption works as a "positive" absorptive factor. The threshold level of corruption, separating the negative and positive impacts of FDI on economic growth, is lowapproximately in the 10th percentile from the least corrupt countries. A possible explanation for this result is that corruption works as an incentive for FDI. In host countries, corruption can weaken the enforcement of, for instance, labour and environmental regulations, and as a result, MNEs engaging in FDI can operate in a more advantageous environment, thereby promoting growth.
As a robustness check, we conduct the instrumental variables (IV) regression to address endogeneity problems, and we perform the same regression with another corruption index. The results show that our main findings are robust, implying that reducing corruption levels may lessen the effect of FDI on economic growth. However, it is important to recognize that because corruption can have various negative impacts on the society of the host country, our findings do not imply that corruption should be encouraged to promote economic development.
The rest of this paper is organized as follows. We explain the estimation methodology and data in Section 2, provide the empirical results in Section 3 and make concluding remarks in Section 4.
Estimation methodology and data
As discussed above, the main purpose of this paper is to investigate the effect of FDI on economic growth by taking into account the role of corruption in each country. In addition to FDI and corruption, some other determinants that may influence economic growth are also included in the estimation equation as independent How Does Corruption Influence the Effect of FDI on Economic Growth? 209 variables, in line with standard growth regression literature. Our basic specification is expressed as follows:
where Growth is the average growth rate of per capita GDP from 1995 to 2008; FDI is the share of net FDI inflows in GDP; Corruption is the corruption perception index published by Transparency International; X is a set of control variables that may influence economic growth and u is an error term. The inclusion of natural logarithm of initial GDP per capita in the estimation equation for capturing a convergence effect is motivated by the seminal work of Barro (1991) . In order to minimize possible omitted variable bias on the coefficients of focused variables, we include a number of control variables in the basic estimation equation that are standard in growth regression. X includes variables such as population growth, education, Sub-Saharan African dummy, Latin American dummy, domestic investment, inflation, government expenditure and trade openness. The rationale underlying our selection of these variables is based on preeminent previous studies for growth regression, including Mankiw et al. (1992) , Barro and Lee (1994) , Easterly and Levine (1997) and Levine et al. (2000) . The relationships between these variables and economic growth are as follows. Higher population growth and inflation are expected to have negative effects on growth. Education and domestic investment, factors enhancing the accumulation of human and physical capitals, respectively, are expected to have positive effects on growth. Trade openness may have a positive effect on growth through its positive effect on productivity. Furthermore, higher government expenditure may cause a higher government budget deficit, thereby negatively affecting growth. Two regional dummies, Sub-Saharan Africa and Latin America, are also considered to capture the specific characteristics of these regions. Specifically, it is widely known that, compared to other regions, Sub-Saharan Africa has relatively adverse geographical conditions and Latin America has relatively high income inequality. Because adverse geographical conditions and high inequality have negative effects on economic growth, the estimated coefficients of Sub-Saharan African and Latin American dummies are expected to be negative. The detailed definitions and sources of each variable are provided in Table A1 in the Appendix.
Next, to capture the role of corruption in the nexus of FDI and economic growth, our basic specification is extended to include the interaction term between FDI and corruption. This inclusion enables us to examine how corruption influences the effect of FDI on economic growth, which is the main purpose of our study. The estimation equation incorporating the interaction term between FDI and corruption is written as follows:
Particularly, we pay attention to the partial effect of FDI on economic growth, which varies with the level of corruption, namely:
For estimation, we use averaged data over the period 1995-2008 from 130 countries. The full list of countries is presented in Table A2 in the Appendix. In line with growth regression literature, we use averaged data over this period in order to mitigate short-term economic fluctuations. Descriptive statistics of each variable are provided in Table A3 in the Appendix.
We report the ordinary least squares (OLS) estimation results as a benchmark case. It is worth noting that the OLS estimators may suffer from endogeneity problems due to the reverse causality, measurement errors and/or omitted variables. Regarding corruption, there is a possibility of the reverse causality running from economic growth to corruption, and/or of a measurement error. 3 To address the endogeneity issue, we employ the IV estimation, in which the choice of appropriate instruments is important; instruments must be highly correlated with an endogenous variable and must not directly influence the dependent variable. In this analysis, we use legal origins provided by La Porta et al. (1999) as the instruments for corruption. This is because, as indicated by La Porta et al. (1999) , Treisman (2000) and Billger and Goel (2009) , economic, political and cultural factors are thought to be the main determinants of corruption. Specifically, La Porta et al. (1999) show that legal origins have significant effects on corruption. Similarly, using the extreme-bounds analysis, Serra (2006) comprehensively examines the determinants of corruption and points out that English legal origin is a crucial determinant of corruption. Given these findings, legal origins highly influence current level of corruption, but may not directly affect current economic growth. In other words, legal origins dictate the quality of the current institutions, and then the current institutions influence economic growth. This channel is confirmed in some previous studies (e.g. Acemoglu et al., 2001 Acemoglu et al., , 2002 .
Empirical results
Our estimations start with the benchmark OLS regression, using the corruption index from Transparency International. Table 1 shows the results of this benchmark case. Columns (1) and (2) show the results without the interaction between FDI and corruption. Although FDI has a significant impact on economic growth in column (1) , this significant effect disappears in column (2) where we control for some additional factors such as investment and inflation. This result is in line with that of Borensztein et al. (1998) and Alfaro et al. (2004) , suggesting that FDI alone does not necessarily promote economic growth. For additional control variables, in column (2), the coefficients of population growth and two regional dummies are significant and have the expected signs, while education, domestic investment, inflation, government expenditure and trade openness do not have significant impact. Next, to investigate how corruption influences the effect of FDI on economic growth, we add the interaction term between FDI and corruption in column (3) . The estimated coefficients of FDI and the interaction term between FDI and corruption are significantly negative and positive, respectively, and are robust among alternative specifications through columns (4) to (7) .
As discussed above, the OLS estimators may suffer from endogeneity problems. Table 2 presents the results using the IV estimation where English and Scandinavian legal origins are used as the instrument for corruption. Specifications in Table 2 are How Does Corruption Influence the Effect of FDI on Economic Growth? 211 Table 1 . FDI, corruption and economic growth (OLS estimation) (1) (2)
Log of initial GDP per capita −0.008*** −0.007*** −0.006** −0.007** −0.007** −0.006** −0.005** (0.003) (0 the same as those in Table 1 . To test for the statistical validity of the instruments, we follow the "rule of thumb" proposed by Staiger and Stock (1997) . They suggested that the F-statistic in the first stage should exceed 10. F-statistics in the first stage regression in our analysis are well above this value. In addition, the Hansen test of overidentification cannot reject the orthogonality conditions even at the 10% significance level. As in Table 1 , the results indicate that FDI does not promote economic growth in column (2), in which the interaction term between FDI and corruption is not included. In columns (3) to (7), we include the interaction between FDI and corruption and control for a set of additional explanatory variables to check for robustness. The coefficients of FDI and its interaction with corruption become statistically significant. Furthermore, although the coefficient of corruption is not significant, the null hypothesis that both coefficients of corruption and its interaction term with FDI are simultaneously zero is rejected at the 5% significance level in the F-test.
As in Table 1 , Table 2 shows that the coefficients of FDI and its interaction with corruption are significantly negative and positive, respectively. From the estimated coefficients of FDI and the interaction term, we can calculate the threshold of corruption that separates the negative and positive partial effects of FDI on economic growth. The effect of FDI on economic growth is negative if the corruption level is below the threshold; it is positive if the corruption level is above the threshold. In column (7), the partial effect of FDI is (−0.052 + 0.035 × Corruption), which provides the threshold value of corruption, 1.47. This threshold value of corruption is in approximately the 10th percentile from the least. Given this result, FDI promotes economic growth in most countries and its impact increases with corruption. Although this finding is counter-intuitive, it has profound implications and may be explained as follows. As a condition for financial support or aid, while international organizations such as the World Bank and the IMF require an elimination of or reduction in corruption, profit-seeking firms engaging in FDI may not be concerned about corruption. They may rather see corruption as an opportunity to exploit the weak governance or institutions in host countries, to smooth their business activities and to gain an advantage over their business competitors in expanding their investments, thereby enhancing economic growth in host countries.
We conduct three types of robustness checks for our results. 4 First, since the measurement of corruption levels has been debated, we use another corruption index, namely the control of corruption provided in the Worldwide Governance Indicators developed by the World Bank. 5 We obtain almost identical results when using this corruption index, and therefore our main results are robust to the change of corruption indices. Second, we examine whether a country's development level affects our main results by conducting statistical tests on the coefficients of FDI, corruption and their interaction in different income groups. We follow the World Bank's income-based country classification: high-, upper-middle-, lower-middle-and low-income countries. 6 We test whether the coefficients are statistically different between the whole sample and the following three categories: (1) upper-and lowermiddle-and low-income countries, (2) lower-middle-and low-income countries and (3) low-income countries. In all cases, the coefficients of the interaction between FDI and corruption are not statistically different between the whole sample and these three categories, implying that our main results apply not only to developing countries. In addition, corruption is not simply a developing country problem, as indicated by Daniel Kaufmann, the World Bank Institute's former director for Governance and Anti-Corruption. 7 Therefore, this paper emphasizes the results in the whole sample. Third, we confirm the validity of our specification as a further robustness check by testing for a non-linear relationship between FDI, corruption and economic growth. Specifically, we conduct estimations by adding an interaction term between FDI and corruption squared or between FDI squared and corruption. The results show that the estimated coefficients of both terms are not significant. Therefore, it is reasonable to conclude that our specification is valid.
Finally, we discuss the issues resulting from corruption and refer to the limitations of this paper. We confirm that corruption can be a positive factor enhancing the effects of FDI on economic growth. However, there are some limitations regarding the interpretation of these results. First, because of the availability of corruption data, as previously mentioned, the dataset used in this study is a 14-year average of each variable between 1995 and 2008, indicating a fairly short sample. Thus, our analysis may not be able to capture the long-run effects of corruption on the efficiency of FDI and on growth as a whole. Given this, when data become more available, our study should be revisited with a longer sample estimation. Second, the use of time-invariant variables (i.e. legal origins) as instruments for corruption causes difficulty for the panel IV estimation, which may be more appropriate in examining the effects of corruption over the long run. When the literature on corruption becomes more abundant and sophisticated, reconsidering the choice of instruments for corruption for a panel analysis may be required as future research.
Conclusion
By employing the data of 130 countries over the period from 1995 to 2008, we investigate the effect of FDI on economic growth, taking into account the role of corruption in each country. The estimation results indicate that, while FDI alone does not necessarily promote economic growth, it has a significant effect on economic growth when its interaction term with corruption is considered. The threshold level of corruption separating the negative and positive effects of FDI on economic growth is approximately in the 10th percentile. The existence of the threshold implies that FDI inhibits economic growth in countries where corruption is below the threshold, and promotes economic growth in countries where corruption is above it. To address endogeneity problems, the IV estimation is also conducted. The results indicate that our main implications are robust. Furthermore, even if a corruption index from a different source is used, our main implications do not alter.
Although this paper contributes to the literature on FDI and economic growth, some caveats have to be borne in mind. First, our estimation sample spans from 1995 to 2008, based on data availability. This sample may not be sufficient to identify the long-run relationship between FDI, corruption and economic growth. An investigation using a longer panel data may be a promising future study. Second, our treatment of the endogeneity problem may not be sufficient. For example, economic growth can influence FDI. While this paper adopts the cross-country analysis following Alfaro et al. (2004) , the panel data approaches can address other endogeneity channels. Despite these few caveats, our results should have important How Does Corruption Influence the Effect of FDI on Economic Growth? 215 implications for policy-makers in dealing with FDI and corruption, and provide guidance for future research into the relationship between FDI and economic growth.
Interestingly, the results of our study imply that reducing corruption may weaken the contribution effect of FDI on economic growth. However, it is important to bear in mind that, because corruption negatively affects the society in many ways beyond just economic growth, our findings should be interpreted with caution; they do not imply that corruption should be encouraged. developed and developing countries. Daniel Kaufmann says, "It is important to emphasize that this is not simply a developing country problem. Fighting corruption is a global challenge." 
Appendix. Data description
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Corruption
Corruption is the corruption perception index released by Transparency International. The variable is rescaled so that a larger value indicates more corruption.
Transparency International
Population growth Population growth is the annual population growth rate.
World Bank (2009) Education
Education is measured as the average years of secondary schooling of the population aged more than 15 years. We take the natural logarithm of this variable in the estimations. Barro and Lee (1996) Investment Investment is measured as the share of investment in real GDP.
Heston et al. (2009) Inflation
Inflation is calculated based on the GDP deflator.
World
Bank (2009) Government expenditure Government expenditure is calculated as general government final consumption expenditure divided by GDP. It includes current government expenditure such as purchases of goods and services (including compensation of employees), and expenditure on national defence and security, which are not part of capital formation.
Bank (2009) Trade Trade openness is calculated as the sum of exports and imports of goods and services, divided by GDP.
Bank (2009) Legal origin Legal origins are dummy variables for legal system origin, classified into Anglo-Saxon Common Law (UK), French Civil Law (FR), German Civil Law (GE), Socialist Law (SO) or Scandinavian Law (SC).
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